Fatty acid binding sites of serum albumin probed by non-linear spin-label EPR.
A novel form of non-linear EPR spectroscopy, viz. the first harmonic absorption spectrum recorded in phase quadrature with respect to the Zeeman field modulation, is used here to investigate spin-lattice relaxation enhancements of nitroxide spin labels bound to serum albumin that are induced by spin-spin interactions with aqueous paramagnetic ions. The advantage of this EPR method is that it is directly sensitive to spin-lattice relaxation and affected relatively little by other spectral parameters (Livshits et al., J. Magn. Reson. 133 (1998) 79-91). Relaxation enhancements by ferricyanide of bound fatty acids (n-SASL) spin-labelled at different positions, n, in the chain are compared with those of different maleimide spin label derivatives attached at the single free -SH group, as well as with those of the spin labels free in solution. It was found that: (1) the encounter frequency of ferricyanide with 5-SASL and 12-SASL bound to serum albumin is more than two times less than that with 16-SASL; (2) the accessibility of ferricyanide to 16-SASL is comparable to that of the more immobilised covalently bound spin labels; and (3) the absolute values of the encounter frequencies for the bound spin-labelled fatty acids are approximately a factor of ten smaller than for the corresponding free spin labels, but the latter show a dependence on position of labelling that is similar to the bound labels. A kinetic scheme that is consistent with these relative differences involves rapid reversible transitions between an 'open' and 'closed' state, in which interaction with aqueous paramagnetic agents is possible only in the 'open' state. The equilibrium strongly favours the 'closed' state, which is further enhanced at low temperatures.